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DETAILED ACTION 
Drawings 

1 . Figure 1 is objected to because the box labeled "Max Noise" is missing a reference 
number (see cut-out of figure 1 below). 



NOISE 




2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
do not include the following reference sign(s) mentioned in the description: 
26 (see para 00 1 8 of PG-Pub) 

28 (see para 001 8 of PG-Pub) 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the apphcation. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

3. The disclosure is objected to because of the following informalities (see PG-Pub): 

• In para 0021, line 2, "device 10" should read - -device 20- -. 

• In para 002 1 , line 5, "detector 44" should read - -detector 14- -. 
Appropriate correction is required. 

Claim Objections 

4. Claims 1-18 are objected to because of the following informalities: 

• In claim 1 , line 4, "and," should read - -and- -. 

• In claim 2, line 1, "wherein, the" should read - -wherein the- -. 

• In claim 2, line 4, "patent" should read - -patient- -. 

• In claim 4, line 7, "and," should read - -and- -. 

• In claim 7, line 7, "and," should read - -and- -. 

• In claim 8, line 3, "examined;" should read - -examined; and- -. 

• In claim 8, line 5, "doses" should read - -dose- -. 

• In claim 11, line 5, "and," should read - -and- -. 

• In claim 17, line 3, "examination;" should read - -examination; and- -. 

• Claims 3, 5, 6, 9, 10, 12-16, and 18 are objected to by virtue of their dependencies. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 2, 4-7, and 17-19 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

• In claim 2, lines 1-2, "the dose selection processor" lacks proper antecedent basis. 

• In claim 4, lines 1-2, "the dose selection processor" lacks proper antecedent basis. 

• In claim 4, line 3, "the dose selection processor" lacks proper antecedent basis. 

• In claim 5, line 4, "the target required dose" lacks proper antecedent basis. 

• In claim 6, lines 1-2, "the dose selection processor" lacks proper antecedent basis. 

• In claim 6, line 2, "the tube controller" lacks proper antecedent basis. 

• In claim 7, lines 1-2, "the x-ray scanner" lacks proper antecedent basis. 

• In claim 17, line 3, "the diagnostic examination" lacks proper antecedent basis. 

• In claim 19, line 1, "the target noise level" lacks proper antecedent basis. 

• In claim 19, line 2, "the noise level" lacks proper antecedent basis. 

• Claims 5, 1 8, and 19 are rejected by virtue of their dependencies. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign couiitiy or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

6. Claims 1 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by Kleinman 
(US 4597094). 
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• Regarding claim 1 , Kleinman teaches a system comprising an x-ray tube (10) for 
irradiating a patient (12) with an x-ray beam (10b), a dose controller for controlling milliamperes 
(mAs) of an x-ray tube current to control radiation dose, and a dose processor for calculating a 
target maximum patient dose in accordance with physical parameters of the patient to be 
irradiated (col. 2, lines 49-66; col. 4, lines 19-45; fig. 1). 

• Regarding claim 8, Kleinman a method including selecting a target required radiation 
dose of an x-ray tube in accordance with physical parameters of a patient to be examined and 
performing an x-ray diagnostic examination of the patient with an x-ray beam with the selected 
radiation doses (col. 2, lines 49-66; col. 4, lines 19-45; fig. 1). 

7. Claims 8 and 10 are rejected under 35 U.S. C. 102(b) as being anticipated by Mahnken et 
al. (Detection of Colonary Calcifications: Feasibility of Dose Reduction with a Body Weight- 
Adapted Examination Protocol; August 2003; AJR; 181:533-538). 

• Regarding claims 8, Mahnken et al. teaches a method including selecting a target 
required radiation dose of an x-ray tube in accordance with physical parameters of a patient to be 
examined and performing an x-ray diagnostic examination of the patient with an x-ray beam with 
the selected radiation doses (pg. 533, see sections labeled, "objective" and "results"; pg. 533, col. 
2, last para; pg. 534, col. 1, para 1; pg. 534, col. 3, last para; figs. 2 and 4). 

• Regarding claim 10, Mahnken et al. teaches that the patient physical parameters include a 
weight and height of the examined patient (pg. 533, see sections labeled, "objective" and 
"results"; pg. 533, col. 2, last para; pg. 534, col. 1, para 1; pg. 534, col. 3, last para; figs. 2 and 4; 
it is noted that BMI=weight/height^). 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the stibject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-4, 6, 9, 11, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mahnkcn et al. (Detection of Colonary Calcifications: Feasibility of Dose Reduction with a 
Body Weight-Adapted Examination Protocol; August 2003; AJR; 181 :533-538) in view of Bom 
et al. (US 5349625). 

• Regarding claims 1,3, and 15, Mahnken et al. teaches calculating a target maximum 
patient dose in accordance with physical parameters of a patient to be irradiated and modulating 
milliamperes of an x-ray tube current of an x-ray tube to modulate radiation dose, wherein the 
patient parameters are the patient's height, weight, and/or a patient body mass index (pg. 533, 
see sections labeled, "objective" and "results"; pg. 533, col. 2, last para; pg. 534, col. 1, para 1; 
pg. 534, col. 3, last para; figs. 2 and 4; it is noted that BMI=weight/height^). 

However, Mahnken et al. fails to teach a dose controller for controlling the radiation 
dose, a dose processor for calculating the patient dose in accordance with the physical 
parameters of the patient, and a user input means for inputting the patient's physical parameters. 

Bom et al. fails to teach a dose controller for controlling a radiation dose, a dose 
processor for calculating a patient dose in accordance with physical parameters of the patient, 
and a user input means for inputting the patient's physical parameters (col. 2, line 64-col. 3, line 
14; col 5, lines 7-55). 



Application/Control Number: 10/595,989 Page 7 

Art Unit: 2882 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention to modify the system of Mahnken et al. as suggested by Bom et al. since one would 
have been motivated to make such a modification to providing a more efficient system that is 
less time consuming and more accurate. 

• Regarding claims 6, 9, and 16, Mahnken et al. as modified teaches a system as recited 
above. 

However, Mahnken et al. fails to teach that the body mass index is squared. 

At the time the invention was made, it would have been an obvious matter of design 
choice to one having ordinary skill in the art to square the body mass index as applicant has not 
disclosed that squaring the body mass index provides an advantage, is used for a particular 
purpose, or solves any stated or long standing problem in the art. One of ordinary skill in the art, 
fiirthermore, would have expected Mahnken et al.'s system and method and applicant's system 
and method to perform equally well with either the body mass index as taught by Mahnken et al. 
or the square of the body mass index as recited in claims 6, 9, and 16 because either physical 
parameter would fimction in providing a body-adapted tube current time setting means for 
reducing radiation dose to the patient. 

Therefore, absent any showing of criticality, it would have been obvious to one having 
ordinary skill in the art to modify the system and method of Mahnken et al. such that the body 
mass index is squared as such a modification would have been considered a mere design 
consideration which fails to patentably distinguish over the prior art of Mahnken et al. 

• Regarding claims 2, 4, and 11, Mahnken et al. as modified above teaches teaches 
squaring the patient's height, dividing the patient's weight by the patient's height squared to 
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generate a body mass index, squaring the body mass index. Examiner takes the position that 
Mahnken et al. as modified above necessarily teaches multiplying the body mass index squared 
by a constant to calculate the tube current for the x-ray tube (this would be a necessary step as 
the units of body mass index squared (kg^/h"*) would have to somehow be converted to the units 
of current (mAs) in order to perform the fimction. 

9. Claims 7 and 17 are rejected under 35 U.S. C. 103(a) as being unpatentable over Mahnken 
et al. (Detection of Colonary Calcifications: Feasibility of Dose Reduction with a Body Weight- 
Adapted Examination Protocol; August 2003; AJR; 181:533-538) and Bom et al. (US 5349625) 
as applied to claims 6 and 16 above, and further in view of Hu et al. (US 6233304). 
• Regarding claims 7 and 17, Mahnken et al. as modified above suggests a system and 
method as recited above. Mahnken et al. fiirther teaches applying the body weight-adapted tube 
current time settings to reduce the radiation dose on the coronary calcium score (pg. 533, see 
section labeled "objective"). 

However, Mahnken et al. as modified above fails to teach a reconstruction processor for 
reconstructing examination data from the x-ray scanner into an image representation, a 
thresholding means for thresholding the image representation for calcium to generate a calcium 
enhanced image representation, a means for storing the calcium enhanced image representation, 
and, a means for displaying the calcium enhanced image representation. 

Hu et al. teaches a reconstruction processor (34) for reconstructing examination data from 
an x-ray scanner (10) into an image representation, a thresholding means (col. 3, line 54-col. 4, 
line 19) for thresholding the image representation for calcium to generate a calcium enhanced 
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image representation, a means for storing (38) the calcium enhanced image representation, and, a 
means for displaying (42) the calcium enhanced image representation. 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention to further modify the system and method of Mahnken et al. as suggested by Hu et al. 
since one would have been motivated to make such a modification to generate a stable and 
consistent calcification score using image data from a the components of a CT imaging system 
(col. 2, lines 4-8) as implied by Hu et al. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mahnken et al. 
(Detection of Colonary Calcifications: Feasibility of Dose Reduction with a Body Weight- 
Adapted Examination Protocol; August 2003; AJR; 181:533-538), Bom et al. (US 5349625), and 
Hu et al. (US 6233304) as applied to claim 17 above, and fiirther in view of Arnold et al. (US 
4922915). 

• Regarding claim 18, Mahnken et al. as modified above suggests a system as recited 
above. 

However, Mahnken et al. as modified above fails to teach comparing the calcium- 
enhanced image representation with prior calcium-enhanced image representations of the same 
patient. 

Arnold et al. teaches a CT imaging system including comparing an image representation 
with prior image representations of the same patient (col. 1, lines 43-62; col. 31, lines 27-40). 

It would have been obvious to one having ordinary skill in the art at the time of the 
invention to further modify the system of Mahnken et al. as suggested by Arnold et al. since one 
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would have been motivated to make such a modification to more conveniently track changes in 
the calcium scoring of the patient over time (col. 31, lines 27-40) as implied by Arnold et al. 
Allowable Subject Matter 

1 1 . Claims 5 and 19 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

12. Claim 12 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

• Regarding claim 5, the prior art fails to teach or fairly suggest an x-ray diagnostic 
imaging device including a target required noise memory for storing a target required noise level 
and a means for converting the target required dose into the constant which the multiplying 
means multiplies by the body mass index squared, in combination with all the other limitations 
of the claim. 

• Regarding claim 12, the prior art fails to teach or fairly suggest a method of diagnostic 
imaging wherein the constant is selected in accordance with a target required noise level, in 
combination with all the other limitations of the claim. 

• Regarding claim 19, the prior art fails to teach or fairly suggest an x-ray diagnostic 
imaging device wherein the target noise level of the present calcium-enhanced image 
representation is the same as the noise level of the prior calcium-enhanced image representations. 

• Claims 13 and 14 contain allowable subject matter by virtue of their dependencies. 
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Conclusion 

1 3 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

• BQingenbeck-Regn et al. (US 71 16756) teaches an x-ray diagnostic apparatus with a body 
mass index calculator for controlling x-ray emissions (col. 2, lines 26-64; see figures). 

• Jianying (US 7636422) teaches an x-ray tube current determining method, wherein the 
tube current is determined based on an index related to image's noise and a BMI of a subject 
(col. 1, line 65-col. 2, line 3; see figures). 

• Toth (US 2003/0097062) teaches a system and method of medical imaging having default 
noise index override capacity (see abstract). 

14. Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to MONA M. SANEI whose telephone number is (571)272-8657. 
The examiner can normally be reached on M-F 9-5. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Edward J. Click can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mona M Sanei/ 
Examiner, Art Unit 2882 

/Hoon Song/ 

Primary Examiner, Art Unit 2882 



